Dam inflow forecasting information is essential for planning and management of the dam system. Time series analysis is the most commonly employed technique to forecast the future values based on historical information. In this study, Palar-Porandalar dam in Tamil Nadu inflow series were forecasted in R software package using ARIMA model with seasonal factors. The monthly inflow series of the dam from 2003 January to 2017 December were used as an input source for modeling and forecasting process. Mann-Kendall's trend test and various Stationarity test were performed to verify the Stationary nature of the data set. From the Correlogram plot, different models were identified; their parameters were optimized and residuals were diagnostically tested using Autocorrelation plot and Ljung Box test. Finally, the best model was selected based on minimum Akaike Information Criteria (AIC), BIC, RMSE and Theil's U statistic values. From various models, SARIMA (0, 0, 1) (1, 0, 2) 12 model was selected as the best one for forecasting the inflow series.
INTRODUCTION
To attain the socio-economic development, the basic requirement of a country is to have an adequate amount of water with appropriate quality for domestic, industrial and agricultural purposes. Since water is one of the renewable sources of energy, is now becoming a more valuable commodity. Seasonal fluctuations and climatic irregularities make complex behavioral changes in the natural hydrological cycle leading to the construction of dams and reservoirs to store water and provide a consistent discharge. [International Commission on Large Dams (ICLD), 2018]. Around half of the world's global river systems are regulated by dams which provide irrigation and other economic activities to the command area people (Richter and Thomas, 2007) . One of the important applications of time series model is to predict the future action based on historical data. Time series technique namely Autoregressive Integrated Moving Average (ARIMA) is a flexible; relatively systematic and a powerful class of model that can be applied for real time situations. To predict both the seasonal and non-seasonal factors in the data set, multiplicative SARIMA model is used (Box et al., 2008 ). This SARIMA model is capable of forecasting monthly reservoir inflow, even for low values and short-term forecasting than the hybrid Artificial Neural Network-Genetic Algorithm model (Moeeni et al., 2017) . Also Tadesse et al. (2017) employed the SARIMA model to forecast the inflows of Waterval River. Based on this past research information, the present study aims to forecast the inflow rate of the Palar-Porundalar dam in the Dindigul district of Tamil Nadu using seasonal ARIMA model. 
MATERIALS AND METHODS

The
al.,1992) were performed at 0.5 significance level (α = 0.05). The trend of the data set is further tested by Mann-Kendall's trend test (Kendall. 1975) . Sample Autocorrelation Function (ACF) and Partial Autocorrelation Functions (PACF) (Singh et al., 2011) were plotted to identify the order of (seasonal or non-seasonal) AR (P, p), MA (Q, q) model (Cryer and Chank 2008; Salas et al. 1980 ). Based on the stated principles, many SARIMA models were identified and the best one is selected by comparing its AIC and BIC values. Parameter estimation: The parameter of the model is estimated and optimized by using Maximum likelihood function method (Hamilton. 1994 ). Diagnostic checking: The residual correlograms (ACF and PACF), Ljung-box Q tests (Ljung and Box 1978) were done to check the correlation nature of the residuals. Residual ACF and PACF are plotted with various lags to the tolerance limit of 95 percent to find its behavioral pattern over the time period. Evaluation of the model: As a final step, precision of the model were evaluated against performance measures: AIC, BIC values (Akaike, 1974) . Forecasting performance of the model was tested by Root Mean Square Error (RMSE), Mean Absolute Error (MAE) and MAPE. The forecasting accuracy was tested by Theil's U statistic.
RESULTS AND DISCUSSION
The monthly time series plot of the inflow series is shown in Fig.1 selected as 1. Thus, by practice various models were identified and shown in Table 2 with their AIC and BIC values. From Table 2 Table 3 . Diagnostic checking of the model: To verify the significance of the identified model, ACF and PACF of the residuals are plotted and cross checked against white noise. From Fig.3 , ACF and PACF spikes were settled down within the 95 per cent confidence interval which concluded that the residuals were very small in relation to its standard error and there is no significant correlation between them. So, the residuals of the model were independent or it is simply a white noise term. In addition to this, Ljung-Box Q' statistic is performed to confirm the independency nature of residuals. 12 is the best suitable model to be used for forecasting process. Fig.4 shows the performance of the selected model by plotting the forecasted series and test series in a single plot.
Forecasting of inflows:
Since the selected SARI-MA model is considered to be the best suitable model for forecasting the dam inflow series. So, the inflow series of 2018 to 2019 were forecasted using SARIMA (0, 0, 1) (1, 0, 2) 12 model and are shown in Fig.5 . From Fig.5 , it is verified that the forecasted inflow series values were lying within the confidence interval and so the values can be further used for water allocation planning and dam management practices.
Conclusion
The inflow series of the Palar-Porundalar dam were forecasted in R statistical package. From various model, SARIMA (0, 0, 1) (1, 0, 2) 12 was selected as the suitable model for forecasting the series. These forecasted series may used for future irrigation planning and dam functioning process. 
